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2SAUDISAT4/UVLEDASANmSTAR
PATHFINDER
3ComparisonofUVLEDandmSTAR
Requirements
Requirement UV-LED mSTAR Notes
Mass 8 kg 29 kg
(41 kg)
STAR Estimate
(Bottoms-up Est)
Power (avg) 9 W 53 W
(66 W)
STAR Estimate
(Bottoms-up Est)
Power (max) 11 W TBD STAR Estimate
Data rate 59.6 kbps TBD STAR Estimate
Data volume 24 MB/day 52 MB/day STAR Estimate
I/F Temperature 0 oC – 8 oC
±0.5 oC
+/- 0.1 K UV-LED Performance
S/C Attitude
Knowledge
10 deg 1 deg (TBR)
S/C Position
Knowledge
+/- 20 km
(Position)
N/A
S/C Velocity
Knowledge
N/A 1 arcmin
(~2 m/s)
4S/C
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UV-LED Components
5UVLEDAvailableVolume
270 mm
180 mm
230 mm
6UVLEDInterface
 Mechanical:Fourboltstoaflatplate
 Electrical:Onepowercable,dualredundant
 Data:OneRS422interfacecable,dualredundant,fullduplex
 Thermal:Controlofinterfaceplatetemperatureto+/ 0.5oC
 Control:Timetaggedcommandpassthrough
 Sunsafe:Nonotificationfroms/c
7KeystoUVLEDDesign
 Simpleinterfacesallowindependentdevelopmentof
payloadandbus
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 Payloaddoesnotrequirerealtimecontrolfromspacecraft
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 Payloadcanbeoperatedinspaceinthesamewaythatitis
operatedontheground
8mSTARMISSIONDESIGN
9MissionOrbit
OrbitParameters BaselineOrbit Alt.Orbit
MissionDuration(months) 24 24
OrbitPerigeeAltitude(km) 650 650
OrbitApogeeAltitude(km) 650 650
OrbitInclination(deg) 98.01 98.01
OrbitPeriod(min) 97.7 97.7
OrbitRightAscension(deg) 262.85 307.6
OrbitVelocity(km/sec) 7.5 7.5
MaximumEclipseDuration(min) 20 31
MinimumEclipseDuration(min) 0.5 0.2
DeorbitLifetime(yr) 11.3 10.9
Circular,sunsynchronous, 650kmorbit
10
MissionOrbit
ContactDurations(assuming15 elevationangle)
• 4to5contactsperday
• 350secondaveragecontact
• 270secondonesigmalow
11
MissionOrbit
Chosenorbitwillmeetmissionsciencerequirements
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Lifetime/ReentryandRadiation
 ReentryModelParameters(basedonoriginalSTARproposal)
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LaunchVehicleandDeployment
 Currentconceptassumessecondarylaunchto650km,6AM
Sunsynchronousorbit
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 Updatedinformationonselectedlaunchvehiclewillbecome
driversoon
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LaunchDateConsiderations
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mSTAR ProgramFlow
Length Ref 
Technology 
Development
Length Ref 
Flight
Implementation
Reference
Clock Flight 
Implementation
Payload
Electronics
Payload
Integration
Space
Vehicle
Integration
Spacecraft
Bus
Payload
Test
Space
Vehicle
Test
Launch MissionOps
MOC/SOC
Development
Spacecraft
Bus
Test
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OpsConcept
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REFERENCESPACECRAFTBUS
(STARMISSION)
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Summary,MassandPowerBudgets
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ADCS
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Attitude Determination and Control Subsystem
Component Qty. Total Mass Power by Mode (W)
(kg) Daylight Eclipse
Eclipse 
Telecomm
Control Actuators 1.3 3.3 3.3 3.3
Magnetic Torque Rods 3 1.3 3.3 3.3 3.3
Attitude Sensors 3.4 13.1 13.1 13.1
Coarse Sun Sensors 6 0.1 0.0 0.0 0.0
Magnetometers 1 0.1 0.9 0.9 0.9
Star Trackers 2 1.9 7.4 7.4 7.4
GPS Receivers 1 1.3 4.8 4.8 4.8
Subsystem Total 4.7 16.4 16.4 16.4
A=0.1Am2
